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© CD-ROM disc reproducing apparatus. 

© A CD-ROM disc reproducing apparatus of the 
present invention includes memory means (6) for 
storing progression data of a program that plays and 
controls a CD-ROM disc, a power supply switch 
means and a book marker switch means. The mem- 
ory means (6) sequentially stores therein progres- 
sion data of the program. When the playback control 
of the CD-ROM disc is directly stopped by the 
power supply switch means, the contents of the 
memory means are not saved. However, when the 
playback control of the CD-ROM disc is stopped by 
the book marker switch means or when the playback 
control of the CD-ROM disc is interrupted uninten- 
tionally, the progression data of the program are 



saved by the memory means (6) . Then, when the 
playback control of the CD-ROM disc is resumed, 
the content stored in the memory means (6) is 
accessed and the playback control state of the CD- 
ROM disc can be recovered to the state presented 
at a timing point that the playback control state of 
the CD-ROM disc is interrupted. Thus, even if the. 
power switch is turned off by a particular key be- 
cause of an urgent business or even if the power 
switch is turned off by force when the door is un- 
intentionally opened, when the playback is resumed, 
the playback of the CD-ROM disc is resumed from 
the operation state presented at a timing point in 
which the playback is interrupted. 
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BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention relates to a CD-ROM 
(compact disc read only memory) reproducing ap- 
paratus for reproducing a CD-ROM disc on which 
informations such as dictionaries, encyclopedias, 
road maps, etc., are converted into digital data and 
recorded on the basis of a compact disc format. 

Description of the Relevant Art: 

One conventional optical disc on which publica- 
tions such as dictionaries, encyclopedias, road 
maps, etc., are optically recorded as digital data on 
the basis of a compact disc format is generally 
referred to as a CD-ROM disc. The CD-ROM discs 
are recently popularized and receive a remarkable 
attention because a vast number of pages can be 
recorded on one CD-ROM disc, the CD-ROM disc 
is an optical disc to permit an easy random access, 
and the CD-ROM disc can be reproduced in a non- 
contact fashion to guarantee a semi-permanent life, 
etc. 

Because physical characteristics (size, optical 
characteristics, track pitch, modulation method, 
etc.) of the CD-ROM disc are in accordance with 
the CD (compact disc) format, a mechanism of the 
CD-ROM disc reproducing apparatus can be 
served also as that of a CD player. Therefore, a 
player that can play both the CD-ROM disc and the 
CD can be provided by a minor modification such 
as the addition of a data decoder exclusively used 
for the above player. 

The disc drive unavoidably includes a door or 
eject mechanism in order to change the CD-ROM 
disc. If the door is opened by force upon playback, 
then the rotating CD-ROM disc is jumped out from 
the player suddenly or a scanning laser beam is 
escaped to the outside, which brings about a very 
dangerous condition. Therefore, there is proposed 
a fail-safe that, when the door is opened, the power 
switch is turned off by force to thereby ensure 
safety. 

If the playback of the CD-ROM disc is resumed 
after the power switch is turned off because of an 
urgent business or after the power switch is turned 
off by force when the door is opened unintention- 
ally, then the user must execute the operations 
from the start. By way of example, it is frequently 
observed that, during the user is just reading long 
sentences recorded on the CD-ROM disc, the pow- 
er switch is turned off because of urgent business 
or that the power switch is turned off if the door is 
opened unintentionally. At that time, even though 
the user wants to resume the playback of the CD- 
ROM disc, the conventional CD-ROM disc repro- 



ducing apparatus cannot resume the playback from 
the point at which the playback of the CD-ROM 
disc was interrupted. 

5 OBJECTS AND SUMMARY OF THE INVENTION 

In view of the aforesaid shortcomings and dis- 
advantages of the prior art, it is an object of the 
present invention to provide an improved CD-ROM 

io disc reproducing apparatus in which the aforesaid 
shortcomings and disadvantages encountered with 
the prior art can be eliminated. 

More specifically, it is an object of the present 
invention to provide a CD-ROM disc reproducing 

15 apparatus in which, when a playback of a CD-ROM 
disc is resumed, a playback state of a CD-ROM 
disc can be recovered to the condition presented at 
a timing point that the playback of the CD-ROM 
disc is interrupted. 

20 A CD-ROM disc reproducing apparatus of the 

present invention includes memory means for stor- 
ing progression data of a program that plays and 
controls a CD-ROM disc, a power supply switch 
means and a book marker switch means. The 

25 memory means sequentially stores therein progres- 
sion data of the program. When the playback con- 
trol of the CD-ROM disc is directly stopped by the 
power supply switch means, the contents of the 
memory means are not saved. However, when the 

30 playback control of the CD-ROM disc is stopped 
by the book marker switch means or when the 
playback control of the CD-ROM disc is interrupted 
unintentionally, the progression data of the program 
are saved by the memory means. Then, when the 

35 playback control of the CD-ROM disc is resumed, 
the content stored in the memory means is acces- 
sed and the playback control state of the CD-ROM 
disc can be recovered to the state presented at a 
timing point that the playback control state of the 

40 CD-ROM disc is interrupted. 

According to the present invention, the mem- 
ory means sequentially stores therein progression 
data of the program. When the playback control of 
the CD-ROM disc is interrupted by the book mark- 

45 er switch means or unintentionally, the progression 
data of the program are saved by the memory 
means. Therefore, when the playback of the CD- 
ROM disc is resumed, the CD-ROM disc reproduc- 
ing apparatus can be recovered to the playback 

50 operation presented at the timing point in which the 
playback is interrupted on the basis of the progres- 
sion data of the program stored in the memory 
means. 

According to an aspect of the present inven- 
55 tion, there is provided a CD-ROM disc reproducing 
apparatus which comprises a disc drive for re- 
producing data from a CD-ROM disc, a control 
circuit coupled to the disc drive for controlling 
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operations of said disc drive, an input device in- 
cluding at least first stop key, second stop key, 
playback key, and alpha-numeric key for entering 
data and command signals to the control circuit, a 
display apparatus for displaying at least the data 
reproduced from the CD-ROM disc by the disc 
drive, and a memory coupled to the control circuit 
for effectively storing progression data of the con- 
trol circuit when the second stop key is operated 
whenever the control circuit is an input waiting 
condition, the stored progression data being recov- 
ered and the control circuit is put in a condition 
designated by the recovered progression data 
when the playback key is operated later on. 

The above and other objects, features, and 
advantages of the present invention will become 
apparent from the following detailed description of 
an illustrative embodiment thereof to be read in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a CD-ROM 
disc reproducing apparatus according to an em- 
bodiment of the present invention; and 
FIG. 2 is a flowchart to which references will be 
made in explaining operation of the CD-ROM 
disc reproducing apparatus according to the em- 
bodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A CD-ROM disc reproducing apparatus accord- 
ing to an embodiment of the present invention will 
hereinafter be described with reference to the 
drawings. 

FIG. 1 of the accompanying drawings shows in 
block form an arrangement of the CD-ROM disc 
reproducing apparatus according to the embodi- 
ment of the present invention. As shown in FIG. 1, 
there is provided an optical disc drive 1. Similarly 
to a well-known CD player, the optical disc drive 1 
reads out a signal recorded on a CD-ROM disc (not 
shown) and supplies a read-out signal to a data 
processing unit 2. The data processing unit 2 is 
adapted to demodulate data stored in the CD-ROM 
disc and supplies demodulated data to an I/O 
(input/output) interface 3. The I/O interface 3 is 
supplied with an operation command signal from 
an input keyboard 7. The data and the operation 
command signal are supplied through the I/O inter- 
face 3 to a CPU (central processing unit) 4. The 
CPU 4 is adapted to control an operation of the 
entirety of the CD-ROM disc reproducing apparatus 
on the basis of a program stored in a ROM (read 
only memory) 5 coupled thereto. The CPU 4 is 
further coupled to a RAM (random access memory) 



6 in which there is stored a command. A control 
line is coupled to the CPU 4 so that the CPU 4 
supplies the optical disc drive 1 with operation 
commands such as play command, search com- 
5 mand, stop command or the like. 

An output signal from the I/O interface 3 is 
supplied to a display controller 8 in order to display 
graphics video data on a display apparatus 10 such 
as an LCD (liquid crystal display), a CRT (cathode 

w ray tube) display or the like. The display controller 
8 is coupled to a VRAM (video RAM) 9 in which 
there are stored data to be displayed. A power 
supply circuit 1 1 supplies an electric power neces- 
sary for operating the aforesaid respective circuits. 

is An operation of the CD-ROM disc reproducing 

apparatus thus arranged will be described gen- 
erally. When a power switch of the CD-ROM disc 
reproducing apparatus is turned on, the CPU 4 
effects a predetermined initialize processing in ac- 

20 cordance with the program stored in the ROM 5 
and controls the display controller 8 so that an 
initial menu picture is displayed on the display 
apparatus 10. 

When supplied with an arbitrary operation com- 

25 mand from the input keyboard 7 by the user, the 
CPU 4 supplies a search command to the optical 
disc drive 1 in accordance with the program stored 
in the ROM 5 to allow the optical disc drive 1 to 
read out desired data from the CD-ROM disc. The 

30 data read out from the CD-ROM disc is temporarily 
stored in the RAM 6 and the CPU 4 supplies 
necessary data to the display controller 8 in accor- 
dance with the program stored in the ROM 5. The 
display controller 8 stores data to be displayed in 

35 the VRAM 9 and displays the same on the display 
apparatus 10. The data displayed on the display 
apparatus 10 is processed in some suitable fashion 
such as to scroll pages under the control of the 
display controller 8. 

40 In the CD-ROM disc reproducing apparatus 

according to this embodiment, a program executed 
by the CPU 4 serving as a control means is stored 
in the RAM 6 serving as a sequential memory 
means. A counter that indicates an address of the 

45 RAM 6 which sequentially stores therein progres- 
sion data of the executed program is referred to as 
a stack pointer (SP). A counter that indicates an 
address of the ROM 5 which stores therein a 
program now executed is referred to as a program 

so counter (PC). 

The input keyboard 7 that is operated by the 
user includes, in addition to alpha-numeric keys, 
character keys, cursor key or the like, a stop key 
(power off key) for turning off a power switch of the 

55 apparatus, a play key for turning on the power 
switch and effecting the playback, a book marker 
key serving as a second stop key for selecting a 
book marker mode so that a playback is resumed 
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at the interrupted position when the playback is 
started again. 

If the book marker mode is selected, then the 
RAM 6 and the VRAM 9 are constantly supplied 
with an operating power from a back-up power 
supply (not shown) even when the power switch of 
the apparatus is turned off. The book marker mode 
is such one that the CD-ROM disc reproducing 
apparatus is recovered to the condition just before 
the operation is interrupted when the play key is 
operated. 

A control operation done by the CPU 4 in the 
CD-ROM disc reproducing apparatus according to 
this embodiment will be described with reference 
to a flowchart forming FIG. 2. 

Referring to FIG. 2, when the power switch is 
turned on and the playback is started, the process- 
ing proceeds to the next decision step S1 , whereat 
it is determined whether or not a book marker flag 
signal is made on. If the book marker mode is not 
designated by the book marker flag as represented 
by a NO at decision step S1, then the processing 
proceeds to step S2. In step S2, data stored in the 
RAM 6 and the VRAM 9 are reset. Then, the 
processing proceeds to the next step S3, whereat a 
predetermined initial image is displayed on the 
display apparatus 10. If the book marker mode is 
designated by the book marker flag as represented 
by a YES at decision step S1, then the processing 
proceeds to step S3, whereat the initial image is 
displayed on the display apparatus 10. Then, the 
processing proceeds to the next decision step S4. 

It is determined in decision step S4 whether 
the disc is the CD-ROM disc or the ordinary CD. 
The CD-ROM disc and the CD can be discrimi- 
nated from each other by checking identification 
data, which can identify the two discs, recorded on 
a TOC (table of contents) recorded on a lead-in 
area of the disc. 

If the disc is not the CD-ROM disc as repre- 
sented by a NO at decision step S4, then the 
processing proceeds to a playback routine S5 of 
the ordinary CD. The CD playback routine S5 will 
not be described herein. If the disc is the CD-ROM 
disc as represented by a YES at decision step S4, 
then the processing proceeds to step S6. 

In step S6, a volume ID (identification) and time 
data are read out from the TOC information. Then, 
the processing proceeds to the next decision step 
S7, whereat it is determined whether or not the 
book marker mode is designated by the booker 
marker flag. If the book marker flag is not made on 
as represented by a NO at decision step S7, then 
the processing proceeds to step S8, whereat a pre- 
determined track of the disc is reproduced (initial 
search). Then, a resultant information is displayed 
on the display apparatus 10 at step S9 and the 
processing proceeds to step S10. If the book mark- 



er mode is designated by the book marker flag as 
represented by a YES at decision step S7, then the 
processing proceeds to the next decision step S1 1 . 
It is determined in decision step S11 whether or 
5 not the volume ID and the time data newly read out 
at step S6 are equal to previously-stored volume ID 
and time data. The volume ID and the time data 
read out in step S6 are stored in the RAM 6. If the 
volume ID and the time data are not equal as 

w represented by a NO at decision step S11, then 
the processing proceeds to step S8 because the 
CD-ROM disc is changed and the book marker 
mode operation is not effected. As the resultant 
information displayed at step S9, there are dis- 

15 played a list of books, contents of books, etc., 
stored in the CD-ROM disc, for example, and the 
displayed images might be selected by the user. 

If on the other hand the volume ID and the time 
data are equal as represented by a YES at decision 

20 step S1 1 , then the processing proceeds to the next 
step S1 2, whereat values of the stack pointer (SP) 
and the program counter (PC) stored in the RAM 6 
are checked. Then, the processing proceeds to 
step S13, whereat the control operation is jumped 

25 to the program position indicated by the program 
counter (PC), whereby the operation of the CPU 14 
is recovered to the condition presented when the 
operation is interrupted. In the next step S14, an 
image presented when the operation is interrupted 

30 is displayed on the display apparatus 10, and the 
processing proceeds to step S1 0. 

In step S10, the book marker flag is made on 
and the processing proceeds to the next step S15, 
whereat values of the program counter (PC) and 

35 the stack pointer (SP) are saved in the RAM 6. 
Then, the processing proceeds to the next decision 
step S16, It is determined in decision step S16 
whether or not the CD-ROM disc reproducing ap- 
paratus is in the input waiting condition. If the CD- 

40 ROM disc reproducing apparatus is not in the input 
waiting condition as represented by a NO at de- 
cision step S16, then the processing proceeds to 
decision step S17. It is constantly determined in 
decision step S17 whether the door is opened or 

45 the eject button is operated. If the door is opened 
without depressing the stop button or the eject 
button is depressed as represented by a YES at 
decision step S17, then the processing proceeds to 
the next decision step S1 8. If the book marker flag 

50 is made on as represented by a YES at decision 
step S18, then the processing proceeds to step 
S19. In step S19, the book marker flag is stored in 
the RAM 6 and the power switch of the CD-ROM 
disc reproducing apparatus is turned off. In this 

55 case, the RAM 6 and the VRAM 9 are, of course, 
supplied with a back-up operating power. More 
specifically, when the book marker flag is stored in 
the RAM 6 and the operation is ended at step S19, 
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the power switch of the CD-ROM disc reproducing 
apparatus is turned off in the book marker mode so 
that the volume ID and the time data are stored in 
the RAM 6 together with the contents of the stack 
pointer and the program counter presented when 
the operation is interrupted and the book marker 
flag. Therefore, inasmuch as the CD-ROM disc is 
not changed, whenever the power switch is turned 
on next, the CD-ROM disc reproducing apparatus 
is automatically set in the condition presented 
when the operation is interrupted, as earlier noted. 

If on the other hand any key is operated as 
represented by a YES at decision step S16, then 
the processing proceeds to the next decision step 
S20, whereat it is determined whether or not the 
book marker key is depressed. If the book marker 
key is depressed as represented by a YES at 
decision step S20, then the processing proceeds to 
the next decision step S18, whereat it is deter- 
mined whether or not the book marker flag is made 
on. Then, the book marker flag is stored in the 
RAM 6 at step S19 and the power switch of the 
CD-ROM disc reproducing apparatus is turned off. 
In this state, the power switch is of course turned 
off in the book marker mode so that, when the 
power switch is turned on next, the CD-ROM disc 
reproducing apparatus is automatically placed in 
the condition presented before the book marker 
key is depressed. 

If the book marker key is not depressed as 
represented by a NO at decision step S20, then 
the operation of the CPU 4 proceeds to the next 
decision step S21 . It is determined in decision step 
S21 whether or not the stop key is depressed 
(power off). If the stop key is depressed as repre- 
sented by a YES at decision step S21, then it is 
determined that the CD-ROM disc reproducing ap- 
paratus is not in the book marker mode and the 
book marker flag is made off at step S22. Then, 
the processing proceeds to step S18. Then, the 
book marker flag is made off so that the power 
switch of the CD-ROM disc reproducing apparatus 
is turned off without storing the book marker flag in 
the RAM 6. In this case, when the power switch of 
the CD-ROM disc reproducing apparatus is turned 
on next, the operation must be effected from the 
first. If neither the stop key nor the book marker 
key is depressed as represented by a NO at de- 
cision steps S20 and S21, or if different keys are 
depressed, then the processing proceeds to step 
S23. In step S23, the book marker flag is made off 
and the corresponding processing is executed in 
step S24. Then, the result of the executed process- 
ing is displayed on the display apparatus 10 at 
step S25. Then, the processing returns to step S10 
and the processing proceeds through step S15 to 
step S16, whereat it is determined whether or not 
any key is operated. The reason that the book 



marker flag is made off at step S23 is as follows. 
Since the processing by the CPU 4 is executed 
during the operation in step S24, the CD-ROM disc 
reproducing apparatus cannot be put in the book 

5 marker mode and therefore the book marker flag is 
made off temporarily. 

The CD-ROM disc reproducing apparatus is 
operated as described above. Let it be assumed 
that the CD-ROM disc on which data of a dictionary 

10 is recorded, for example, is searched and repro- 
duced. Then, the book marker function is effected 
regardless of the condition that the CD-ROM disc 
reproducing apparatus is placed, such as when 
words to be searched are input, when a list of 

75 header words searched by the primary search is 
displayed, when text data is finally displayed to- 
gether with the header words or the like. 

The VRAM 9 is supplied with the back-up 
operating power as described above. If the VRAM 

20 9 is supplied with the back-up operating power, 
then the picture displayed when the operation of 
the CD-ROM disc reproducing apparatus is inter- 
rupted can be recovered after the processing at 
step S1 1 . If the picture displayed when the opera- 

25 tion of the CD-ROM disc reproducing apparatus 
need not be recovered, the VRAM 9 need not be 
supplied with the back-up operating power. 

Further, if the RAM 6 has a large storage 
capacity, when the power switch is turned off, 

30 video data stored in the VRAM 9 may be trans- 
ferred to the RAM 6 to thereby stop the supply of 
back-up operating power to the VRAM 9. 

According to the present invention, even if the 
power switch of the CD-ROM disc reproducing 

35 apparatus is turned off by the book marker key 
because of urgent business and even if the power 
switch is turned off by force when the door is 
opened inadvertently, the operation presented at 
timing point that the playback is interrupted is 

40 stored in the memory means so that the operation 
of the CD-ROM disc reproducing apparatus can be 
resumed from the operating condition presented at 
the interrupted timing point when the playback is 
resumed. 

45 Having described a preferred embodiment of 

the invention with reference to the accompanying 
drawings, it is to be understood that the invention 
is not limited to that precise embodiment and that 
various changes and modifications could be effec- 

50 ted therein by one skilled in the art without depart- 
ing from the spirit or scope of the invention as 
defined in the appended claims. 

Claims 

55 

1. A CD-ROM disc reproducing apparatus com- 
prising: 



5 



• 



EP 0 565 091 A2 



10 



a) disc drive means (1 ) for reproducing data 
from a CD-ROM disc; 

b) control means (4) coupled to said disc 
drive means (1) for controlling operations of 
said disc drive means (1); 

c) input means (7) including at least first 
stop means, second stop means, playback 
means, and alpha-numeric means for enter- 
ing data and command signals to said con- 
trol means (4); 

d) display means (10) for displaying at least 
the data reproduced from said CD-ROM 
disc by said disc drive means (1 ); and 

e) memory means (6) coupled to said con- 
trol means (4) for effectively storing pro- 
gression data of said control means (4) 
when said second stop means is operated 
whenever said control means (4) is an input 
waiting condition, said stored progression 
data being recovered and said control 
means (4) is put in a condition designated 
by said recovered progression data when 
said playback means is operated later on. 

2. A CD-ROM disc reproducing apparatus as 
cited in claim 1, wherein said memory means 
(6) is continuously supplied with an operating 
power even when an operation power to the 
other portions of the apparatus is shut off by 
the operation of said second stop means. 

3. A CD-ROM disc reproducing apparatus as 
cited in claim 1, wherein said memory means 
(6) does not effectively store said progression 
data of said control means (4) when said first 
stop means is operated. 

4. A CD-ROM disc reproducing apparatus as 
cited in claim 1, wherein said control means 
(4) includes a flag signal which designates a 
book marker mode, and the flag signal being 
stored with said progression data of said con- 
trol signal in said memory means (6) when 
said control means (4) is in an input waiting 
condition and said second stop means is op- 
erated. 

5. A CD-ROM disc reproducing apparatus as 
cited in claim 4, wherein when said alpha- 
numeric input means is operated during said 
input waiting condition, said flag signal is made 
off, and after proper processing by said control 
means (4), said flag signal is made on and the 
control means (4) is again put in the input 
waiting condition. 

6. A CD-ROM disc reproducing apparatus as 
cited in claim 4, wherein when said first stop 



means is operated during said input waiting 
condition, said flag signal is made off, and then 
the operating power to the apparatus is shut 
off. 

5 

7. A CD-ROM disc reproducing apparatus as 
cited in claim 1 or 4, wherein said CD-ROM 
disc has disc identification data and said disc 
identification data are also stored in said mem- 

10 ory means (6). 

8. A CD-ROM disc reproducing apparatus as 
cited in claim 7, wherein said control means 
(4) examines the stored flag and compares the 

75 stored disc identification data and disc iden- 

tification data of now reproduced when said 
playback means is operated. 



20 



25 



30 



35 



40 



45 



50 



6 



# 



EP 0 565 091 A2 



LO 



<0 











I 






f 










1 









CO 



/v/ b>iv 



CD 

L 






W I 
















M 





7 




8 



